Occupational Exposure 
toEnvironmentn! Tobacco Smoko 

To the Editor .—The article by Dr Hammond and colleagues' 
appears to contain a serious error in data calculation. The 
authors state that passive monitors for nicotine were exposed 
for “l week.” Assuming this means 7 days, the monitors were 
exposed for a period of 168 hours. However, it appears that 
the authors used only 45 hours in the calculation of airborne 
nicotine concentration (with the possible exception of samples 
acquired at “fire stations”). If so, correcting this miscalcula¬ 
tion significantly alters the conclusions with respect to po¬ 
tential worker risk as stated in their article and in the ac¬ 
companying American Medical Association news release. 

All official analysis methods of which I am aware (National 
Institute for Occupational Safety and Health, Occupational 
Safety and Health Administration, Environmental Protec¬ 
tion Agency, American Society for Testing and Materials, 
Intel-national Standards Organization, Association of Official 
Analytical Chemists, etc) require that airborne concentration 
be calculated using the total air volume sampled. The 
justification by Hammond et al for their unorthodox data 
treatment (using only 45 of the 168 hours) is that “smoking 
was assumed to be taking place for 9 hours a day on each 
workday.” However, it has been known for nearly 10 years 
that nicotine concentrations do not decay to zero quickly 
in the absence of smoking, whereas other measured compo¬ 
nents of environmental tobacco smoke (ETS) do. 2 For ex¬ 
ample, it has been demonstrated that nicotine desorbing from 
interior suifaces and cigarette butts can result in significant 
airborne levels in the absence of smokingin a weil-ventilated, 
grounded aircraft. 3 In that study, average nicotine concen¬ 
trations were found to be 6.0 gg/m" for an overnight, 8-hour 
sample. Further, it has been shown that nicotine adsorbs onto 
the outside of the passive monitor housings used by 
Hammond et al and continues to be sampled In the absence 
of other sources of nicotine. 4 

Therefore, even if no smoking occurred “after hours” in the 
workplaces studied by Hammond et al and even if the 
workplaces were unoccupied after “normal" business hours 
(ie, no overtime, additional workshifts, or cleaning crews), it 
is incontrovertible that nicotine would continue to be col¬ 
lected by the passive monitors. Accordingly, the fill sampling 
time must be used in calculating airborne nicotine concen¬ 
trations. It appears that the concentrations reported by 
Hammond et al must be divided by 3.7 (168/45) to yield the 
actual concentrations in the Workplaces studied. When cal¬ 
culated correctly, the average concentrations that result for 
the selected workplaces studied by Hammond et al become 
mere consistent with the personal exposures of workers in 
more typical workplaces found in other studies in the 1990s. 5 

The pertinent issue in occupational exposure assessment is 
the actual amount, of exposure (as determined by personal 
monitoring) that the worker receives at. work, not the 
inappropriately adjusted weeklong concentration obtained 
from stationary air sampling during a time in which the 
worker is mostly absent. This issue can be resolved by 
-relevant experimental investigations and objective data 
evaluations. Unfortunately, the article by Hammond et al 
(Ives mot appear to meet either of these criteria. 

Michael W. Ogden, PhD 

It. j, Reynolds Tobacco Co 

Winston-Salem, NC 
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To the Editor .—The article by Dr Hammond and colleagues, 1 
reporting high measured levels of nicotine in occupational 
settings without smoking restrictions, even exceeding those 
from some household studies, underscores concerns about the 
health risks associated with workplace exposure to ETS. To 
the degree that nicotine serves as a marker of ETS, these 
data are consistent with the finding that point estimates for 
the relative risks associated with workplace sources of ex¬ 
posure were somewhat higher than those associated with 
adult exposures from a spouse or other household members 
in our study of ETS and lung cancer among women who were 
lifetime never-smokers. 2 

The evidence offered by Hammond et al regarding the 
potentially high historical levels of exposure to important 
constituents of ETS among nonsmoking workers in various 
settings without smoking restrictions prompted us to exam¬ 
ine more closely the effect of workplace ETS exposure on risk 
of lung cancer in our multicenter case-control study. 2 We 
selected only respondents who had ever reported working 
outside the home for 6 months or longer (90% of study -ob¬ 
jects) and added terms to the multivariate logistic regression 
model to adjust not only for all of the covariates included in 
our original report (age, race, study area, education, dirt my 
factors, family history of lung cancer, and employf ient in 
high-risk occupations), but also for other adult?ounces of ETS 
exposure (reported exposures from all household members 
and from social settings). The estimated odds ratios associ¬ 
ated with reported workplace ETS exposure arc presented 
in the Table. Selecting workers only and adjusting l'or other 
adult ETS exposure sources resulted in modestly enhancing 
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Association Between Bisk of Lung Cancer and Workplace Exposure to 


Exposure Group 

Coses 

(n=S28) 

Controls 

(n=1148) 

Adjusted 

OR (95% C!>* 

Ever Exposed, No. 

395 

756 

1.56 (1.21-2.02) 

Duration of exposure, y 

0 (not exposed) 

143 

392 

1.0 

1*15 

213 

450 

1.46(1.10-1-94) 

16*30 

118 

223 

1.56(1.13-2.16) 

>30 

54 

83 

2.08(1.35-3.20) 

P for trend <.001 


♦ Adjusted for ago; race; study area; education; fruits, vegetables, and supplemental 
vitamin Index; dietary cholesterol; family history of lung cancer; employment in high- 
risk occupations; and other adult sources of environmental tobacco smoke (any adult 
household exposure vs none: 2 or more hours a week of social exposure vs less). OR 
indicates odds ratio for women reporting any workplace exposure: Cl, confidence 

interval. 

the estimates of risk reported in our original article. The 
overall odds ratio associated with any reported workplace 
exposure increased from 1.39 in the earlier analysis to 1.56 in 
this analysis (Table), and the odds ratio for adenocarcinomas 
alone increased from 1.46 to 1.63 (95% confidence interval, 
1.23 to 2.16). Each of the point estimates for number of years 
of workplace ETS exposure was likewise elevated from the 
previous analysis, with more than a twofold risk associated 
with 30 or more years of such exposure. The point estimate 
for any workplace exposure based on self-respondent infor¬ 
mation only was still significantly elevated (odds ratio, 1.35; 
95% confidence interval, 1.01 to 1.79). 

These data, together with the exposure information 
offered from studies such as that of Hammond and colleagues, 
reinforce the health concerns associated with involuntary work¬ 
place exposures to ETS that have formed the basis for recent 
public policy initiatives to restrict workplace smoking. 
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In Reply.—Dr Ogden exaggerates the impact of nicotine 
reemission. The concentration of nicotine in unoccupied 
settings is negligible, and neglecting it introduces only a 
minor error, whereas including the entire sampling time 
would grossly underestimate the true exposure of workers. 
Although the details of nicotine adsorption and reemission 
are not known, the rapid decay of nicotine has been widely 
reported.’ 12 The average concentration measured over the full 
week may be expressed by the following formula; 

C„,x=([45 hxa 01k ]+[5 hXC, w ]+{70bXC„ iB ,J+ 

[48 hxC wwk JV168 h 

where h indicates hours; C WMh , average nicotine concentra¬ 
tion over a full week; C wwll , average nicotine concentration 


dining work; average nicotine concentration during the 
first hour after work; C„ iS [,» average nicotine concentration 
overnight; and C, v „* r „ ( , average nicotine concentration over 
the weekend. 

Data collected in a realistic setting, the inside of a furnished 
trailer, 3 indicate that nicotine decays rapidly, to 10% of the 
initial level within 30 minutes and 2% in 50 minutes, and 
nicotine concentration does not increase subsequently (D. J. 
Eatough, oval communication, December 5,1995). Using those 
data to calculate hue workday concentration and accounting for 
the residual nicotine in the air, one can calculate that the values 
reported in our article should be reduced by less than 5%. 

Although nicotine decayed less rapidly in a stainless steel 
chamber, it reached 10% of its initial value in 1.5 hours and 
5% in 6 hours. 1 Even if the workplace is more like a stainless 
steel chamber (unlikely), if the overnight decay and reemis¬ 
sion ted to concentrations 10% of the workday levels, and 
if weekend values were half that (C„ lKhL =0.! C„„ rk ; C m .„k W i=0.05 
Cwo rt ; and C d „ ;w =0.5 C, vu *), the reported workday concentra¬ 
tions should be reduced by 20% (not the 73% suggested by 
Ogden). Our own tests indicate that there is no problem with 
adsorption and reemission of nicotine to the sampler. Ogden’s 
finding may be an artifact related to the contamination he and 
Maiolo reported on all their blank filters.” 

Personal sampling, although not feasible in this study, is 
usually preferable to stationary sampling, which generally 
underestimates occupational exposures. Since only nonsmok- 
ers’ workstations were included in our anulysis, the ETS 
sampled is attributable to far-field exposure only, while per¬ 
sonal samples would be expected to be higher, as nonsmokers 
also moved into smokers’ areas (near-field exposure) during 
the workday. Therefore, the use of urea samples underesti¬ 
mates the true exposure of nonsmokers. 

The clear association between workplace ETB exposure 
and lung cancer reported by Dr Reynolds and colleagues is 
entirely congruent with the levels of exposures we reported. 
Both the exposures of workers in settings where smoking is 
allowed and their lung- cancer risks are comparable with those 
of people exposed only in the home. 

When smoking is allowed in the workplace, nonsmokers 
may be exposed to hazardous levels of ETS. This was dem¬ 
onstrated by measurements at 25 workplaces and confirmed 
by the report of Reynolds et al on the association of lung 
cancer with workplace ETS exposure. 

S. Katherine Hammond, PhD 

University of California School of Public Health 

Berkeley 
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Polyneuropathy After Mechanical Ventilation 

To tke Editor .—The article by Dr Leijteu and colleagues' 
merits comment. The authors studied 50 patients receiving 
mechanical ventilation for more than 7 days and reported a 
high incidence of what they define as critical illness polyneu¬ 
ropathy. However, it is likely that a subset of the patients 
they reported actually had acute quadriplegic myopathy, which 
is an increasingly recognized disorder that produces pro¬ 
longed neuromuscular weakness in the intensive care unit 
and may be confused with critical illness polyneuropathy. 
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